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10 INTRODUCTION

The Systems Engineening Management Plan (SEMP) descnbes the systematic and ngorous
approach used by EG&G at the Rocky Flats Plant (RFP) in the application of systems engineenng
to the Environmental Restoration Management (ERM) Program. Included 1s a defimtion of the
systems engineening process and the method used for planning and control the systems

engineering process, and engineering specialty integration

In this document, the term  systems engineening or systems engineering management 1s used
when discussing activities or functions that may be performed by several EG&G ERM Program
orgamzational elements (1 ¢ operable units (OUs) The term systems engineening or systems
engineering management as used herein refers to the conduct of technical activities rather than
s;laecxfic orgamzations engineenng disciphines or Contract Work Breakdown Structure (CWBS)
elements

The EG&G ERM Program Manager exercises overall direction and control of systems engineering
efforts through development of project management plans setting and enforcing project goals and
timetables memoranda, and review meetings

11 REFERENCES

The systems engineenng approach given 1n this document 1s based on the requirements and
gwudance provided 1n Department of Energy (DOE) Order 4700 1 The references used 1n the
preparation of this plan are included 1n Section 5 0

12 POLICY

This document presents guidance for using systems engineenng to accomplish the EG&G ERM
Program s technical objectives. By 1ssming this document, the EG&G ERM Program requures the
use of systems engineering from all other EG&G orgamizations supporting the ER Program.

The policies and scope of systems engineening presented herein cover a broad range of ERM
activiies For cost effectiveness, systems engineering will be tailored to match the need
and scope of the individual OU projects

When this document does not clearly define the systems engineening approach for an given

actvity the EG&G ERM Program Manager may establish the requirements of the systems
engineening approach for such an activity on an as needed basis.

11
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Implementation of systems engineering will integrate the requirements given in DOE Order 4700 1
the Federal Facihties Agreement and Consent Order Interagency Agreement (IAG) and
Environmental Protection Agency (EPA) gmdelines for conducting environmental restoration
activities (See References 1 and 2) The goal 1s to ehmunate duplication of systems-engineering
related efforts required by these three documents while ensuring compliance with the program
muassion and objectives The integration of National Environmental Policy A ensive
Environmental Response Compensation and Liability Act (NEPA/CERCLA) re(Lmrements with
system engineering 1s addressed 1n References 6 and 7 NEPA requirements which apply to
NEPA/CERCLA mntegration are also discussed 1n Reference 7

All documents generated by the systems engineening process will be controlled 1n accordance with
the EG&G Procedure Number 06 01 Rev 0 June 30 1993 Document Control

13 OBJECTIVES

The objectives of this SEMP are to
Ensure the systematic planning and control of an integrated ER Program engineening effort,

Provide a means to measure progress 1n achieving techmcal requirements including early
dentification of problems and high nisk areas

Ensure the integration of engineering specialties (1 ¢. maintamnability environmental, health,
and safety) into the total design effort; and

Integrate related technical parameters and ensure compatibility of interfaces including major
system elements facihties utihties hardware software and procedures

14 SCOPE

The EG&G ERM Program focuses on site assessment, prnimanly site charactenization and remedial
alternatives evaluation/selection under the IAG Program activities also include the tion of
closure plans At the direction of DOE/Rocky Flats Office s (RFO's) Transiion Environmental
Restoration Management Office the EG&G ERM Program may also provide remedial design (RD)
and remedial action (RA) services for sites requiring intennm action (IA) EG&G may also have
RD/RA 1ntegration, revision and support responsibiities when RD and RA tasks are gz‘fmmed by
other contractors Given this broad scope the techmcal actuvities of the EG&G ERM Program fall
under the general category of site investigations/charactenzation, remedial alternatives
evaluation/selecion RD and RA. This SEMP 1s provided to direct and control these technical
activities

12
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15 DEFINITIONS
151 Systems Engineering Management

The management and control approach to systems engineenng of projects consists of three
but related, activines (1) technical planning and control, (2) the systems engineering
process and (3) engineening specialty integration as described 1n the following paragraphs

1511 Technical Planming and Control Techmcal planning and control consists of the

management and control of a project’s technical components through use of a CWBS Cost

Account Plans (CAPs) Work Packages, Planning Packages Integrated Work Control Packages

gWCP) configuration management, technical reviews, project management plans, and simlar
ocuments

1512 The Systems Engineering Process The systems engineening process 1s a
sequence of activities and decisions that transforms a mission need 1nto a description of system
performance parameters and preferred system configuration. The process 1s applied to ensure that
the project s end result meets the defined need (1¢ all physical and functional interfaces are
fulfilled) 1n a techmcally acceptable and cost-effective manner Accordingly the system
configuration may be denived through an 1terative process that examines alternative approaches
developed by synthesis analysis, design and test, as applicable (some system configurations can
be determuned from a prion knowledge) Systems engineering integrates relevant tec!

parameters and ensures that all physzcal and functional interfaces meet defined requarements. Also
systems engineening provides assurance that all apphcable special engineening requirements, such
as safety reliability availability operability maintamnability and human factors have been
appropnately factored into a cost-effective system configuration.

1.51.3 Engineering Speciaity Integration Engineering specialty integration consists of
the managing and coordinating of concurrent engineening activities such as nisk assessment,
logallsucs analysis quality assurance, safety analysis, rehabihty availability and maintainability
analysis etc

152 Systems Engineering Functions

Systems engineening functions wnclude a combination of technical and management processes
apphed throughout the hife-cycle of a project. Systems engineening 1s the first activity undertaken
when starting a new project. First, systems engineering develops requiremnents based on customer
mussion need, objectives and constraints. Secondly an optimized system configuration 18
developed and turned over to design engineering

During design engineening systems engineering personnel (a) conduct reviews of techmical
progress to ensure that the technical performance of the system will meet requirements, (b) evaluate
hfe-cycle-cost (LCC) to ensure that costs are kept to a mmimum, (c) evaluate proposed changes to
baseline requirements and configurations, and (d) ensure that all relevant specialty engineening
requirements are considered and that applicable features are integrated into the design.

13
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During procurement and construction, systems engineering activities include progress reviews
continued evaluation of LCC and evaluation of proposed changes to baseline requirements and
configurations Systems engineenng activities duning system testing and startup consist of
rewcev;mg progress monitoring technical performance and evaluating proposed changes to testing
procedures

As an example applicable to ERM projects assume that a need has been 1dentified to remediate an
area where the soil 1s contamnated waith a toxic substance and that a project 1s undertaken to meet
this need. Systems engineering techmques are used to completely define the remedial action
requirements through charactenzation carry out the evaluations needed to pick the best remediation
method (1.e to treat, remove transport, and dispose of the contarmnated soil) manage the
activities to demonstrate that the selected approach meets the techmical requirements, and esimate
and evaluate the LCC of the chosen method. During design and construction systems enginecring
15 used to evaluate proposed changes and monitor tests to ensure that the baseline system's
technical performance 1s maintained.

153 System Engineering Process Phases

The seven phases of the systems engineering process advocated by DOE Order 4700 1 are depicted
in Figure 1 1 It should be noted that the process provides for feedback from both design synthesis
and system defimtion through evaluation and optmzation. The feedback ma&result n changes to
any of the preceding process results, including mission need and objectives defimtion and the
development of design requirements The feedback allows an 1teration process, which 1s helpful 1n
arrving at ophmum solutions A defimtion of each phase 1s given below

1531 Mission Needs, Project Objectives, and Constraints- Mission needs project
objectives and constraints constitute project top-level requrements. They are prepared by
DOE/RFO and serve as the basic input to the systems engineering process. During the first phase,
project mission needs objectives, and constraints (techmcal health and safety institutional,
schedule costs etc ) are defined, forming the basis for the designated project and allowing the
systems engineering process to begin As the project proceeds into the next system engineering
phase the results can be traced back to the top-level requirements established 1n the first phase

1.5.32 Function Analysis- Given the top level requirements (1 e. defined need objectives
and constraints) provided by DOE, three mterrelated activities are imtiated. (1) functional
1dearlmﬁcauon, (2) functional performance requirements analysis, and (3) ttme requirements
analysis

153.21 Functional Identification Functions are identified to carry out the activiies to
meet the defined need. Functions are often 1dentified through the use of functional flow block
diagrams (FFBDs) that depict relationships among functions In Figure 1 1 each function 1s
displayed by a block. Taken together the blocks show the sequential relationship of all functions
of a system that meets the defined need. Some functions may be accomphshed 1n parallel others
must be performed 1n series In the diagram, these relatonships are shown by lhines connecting the
blocks Functions identify what must be accomplished, not how 1tis to be done FFBDs can
be developed on more than one level of detail As the FFBD 1s prepared, an understanding of the

14
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total operation of the system 1s acquired. Further the flow diagram can serve as a basis for
developing operating procedures

For example if a defined need results 1n an OU remedianion project for the removal and safe
disposal of contaminated soil the necessary functions mught be (a) 1dentify the applicable
regulations and standards, (b) charactenize the nature and quantity of contarmnated soil, () selecta
disposal site (d) select the means to remove package transport, and store the contamunated soul
(¢) 1dentify the environmental controls to be used, (f) define the final monitoring plan to venfy the
acceptability of residual soil, and (g) define the monitoring plan at the disposal site

15322 Functional Performance Requirements Analysis Inputs into and outputs
from each function are :dentified and analyzed to better understand the interrelat of all
system functions These input/output interactions become the mtial defimtion of interfaces between
the system s functional elements For each function performance requirements are developed.
These requirements are charactenistics of the output (1 ¢ the percent of contamination to be
removed, the removal capacity) as compared to the input. Performance requirements are developed
i sufficient detail for direct use as cnitenia for design and operation personnel skill development,
determination of environmental safety and health consideration and logistics support, etc

153.2.3 Time Requirement Analysis--Time requirements are evaluated by examining the
sequential occurrence of the functions The concurrence overlap and timing of the functions are
used to identify ume-cnitical functions -- those that affect reaction ime, down time or avallabhty
Ths 1s useful 1n developing design requirements for some functions. Further the tume relationship
of all functions must be understood to ensure the effective use of resources For example if an
acceptable disposal site 1s not available for several years many of the soil disposal activiies can be
delayed Some of the functions mught be changed, or their sequences may be revised as the result
of the ime requirements analysis

1.5.3.3 Functional Allocation In this phase Requirement Allocation Sheets (RASSs) are
used for identifying and allocating function requirements from FFBDs to individual system
clements such as subsystems or equipment. Normally a RAS 1s used to record the

requurements for each function depicted on the FFBD Durning functional allocation, the RAS 1s
often used for subfunctions rather than expanding the FFBD graphic Requirements are given 1n
terms of (a) the purpose of the function, (b) performance parameters (c) design constraints, (d)
special requirements for safe:ﬂ rehability etc and (¢) interfaces. After a on has been
selected, the RAS 15 used to functional requrements to indavidual system elements. For
example clements that constitute an acceptable charactenization of contarmnated soul are established
(1e the number of samples how taken where taken how analyzed, and how reported would all
be specified as performance requirements)

1.5.34 Design Synthesis and Integration Design synthesis 1s the creation of one or more
design concepts to satisfy the stated requirements Integration brings together the design concept
components to form a single entity or system. Duning this phase, candidate design concepts (i.e
remedial action) are developed using the allocated system requirements developed in the preceding

15
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phase All system components are considered to arnve at an integrated system. As the details of the
alternative systems are developed, all system requirements including interface requirements are
considered.

For example 1n a contaminated so1l removal and storage project, two or more so1l removal
methods are defined. These may include equipment and personnel containers for collecting
transporting and storing the contaminated soil, routes and means for transporting the soil
containers procedures for closing up and handling the containers, permanent disposal sites
protection and monmtoring and environmental monitoring with equipment and personnel etc
Incorporation of a new feature to satisfy personnel safety may lead to change 1n another feature that
had already been 1dentified. Several alternatives to satisfy the change 1n requirements are 1dentified,
evaluated, and integrated into the concepts This synthesis and integration process continues until
all requirements have been satisfied and the alternative systems are shown to be feasible

15.35 Analysis, Evaluation, and Optimization This 1iterative system activity starts as
soon as system concepts begin to take shape Imitial analyses are to determune design
margins and assess alternatives. In this phase each alternative 1s analyzed for ible
improvements Alternatives that have promise are evaluated in more detail. gh the alternative
designs for a system are specifically created to meet the requirements deve. from the defined
ge% elctl 11.; 1foss1ble that some changes would lead to improved systems. yses carried out are

e ow

153.51 Tradeoff Studies—-Appropnate tradeoff studies are conducted to postulate design
alternatives to satisfy the functional performance requirements For example 1n a remedial project
involving so1l removal and disposal, a tradeoff study could be conducted on the effect of another

disposal site or smaller soil containers

153 5.2 Cost Effectiveness Analysis -Cost-effectiveness analysis 18 conducted to
ensure that engineening decisions resulting from the review of alternatives will be made only after
considening their impact on effectiveness and cost. This includes operations, maintenance and
disposition activities

1.5.353 Support Analysis--Support analysis 1s conducted to define logistics support needs
(Le maintenance transportation and handling equipment spares, repair parts, personnel
technical orders and manuals, etc ) In a remedial project involving soil removal and disposal, an
example could be analyzing the impact of different types of transport vehicles

15.354 Risk Analysis--As the remedial action selection and/or design progresses a
continuing analysis 1 conducted of the nisk associated with the related cost, schedule and techmcal
baselines This analysis identifies cntical areas and investigates methods for mmmmzing nisk,
including prototypes testng and backup development. This analysis will also identify test
requirements technical performance measurement parameters, and cnitical mlestones

1535.5 Operational Analysis--Rehability availability and maintainability LCC
esumates and constmctabxhg/predxctabmty tasks are performed to hel& clarify the requirements
ects of any change on the

being documented and to the project's operational needs The e

16
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entire system must be deterruned to maintain a well integrated system configuration. As the results
of these evaluations are considered, some changes will be recommended for inclusion 1n the
optimuzed system

1.5.36 System Defimtion In this phase the performance configuration and arrangement
of a chosen solution/system and its elements are portrayed 1n suitable forms Suitable forms may
include diagrams layouts computer or physical models procedures and schedules etc Physical
and functional interfaces between system elements are described, as are system performance
charactenistics Designs for equipment and facilities are comprehensive enough to permut detailed
assessment. The solution selected may not be opumum, but 1t must be acceptable

In a typical ER project, the system defimtion phase starts when an acceptable solution 1s selected
and submutted for EPA approval duning the CERCLA Record of Decision (ROD) After
obtaining approvals RD activities are started by producing detailed drawings, ons and

procedures that completely define the system configuration Test procedures are prepared as
needed

1.5.37 Construction and Integrated System Testing This phase of the systems
engineering process as apphied to ER projects, consists of constructing equipment and facihities
and implementing system tests during fabrication/procurement and construction of new equipment
and facihties as applicable

Tests are performed 1n accordance with test plans Fabrication and construction are performed 1n
conformance with the drawings and specifications System tests, as needed, follow the

test procedures to venfy that performance 1s acceptable When satisfactonily completed, the system
15 declared ready Finally the RA 1s implemented.

For a contaminated so1l removal and storag:tproject, any special equpment (1 ¢ soil container)
will be fabricated, then tested to confirm conformance to requirements. Environmental momtoring
equipment 1s selected, and procedures are finalized for soil removal container loading, and
environmental momtoring Any required facilities are constructed and then tested for acceptability
When system performance 1s acceptable work will begin and continue to completion.

154 Program Baseline

DOE Order 4700 1 defines a baseline as a quantitative expression of projected costs, schedule or
techmcal progress to serve as a base or standard for performance of a effort. The project basehine
1s needed for project execution, control, decision making and repom:tg It provides the critena
against which project progress 1s measured and 1s a traceable record of the site assessment,
remediation design and cleanup process

The project baseline consists of a set of controlled information that has been placed or wall be
placed under configuration management (1 ¢ change control, tracking, and

répﬁrlt)l)ng) Baseline defimtions are described 1n Section 3 1 of the Configuration Management Plan
(

17
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20 Technical Planning and Control

Techmcal planning and control for the EG&G ERM Program are delineated below for the various
program activiies The EG&G ERM Program Manager will ensure that systems engineern
activities are carmed out according to this plan Systems engineening tasks will be perfi the
EG&G ERM Program personnel Application and responsibilities for systems engineering
1ntegration activities are shown n Figure 2 1 However msponmblgle and authonty to carry out
systems engineening tasks will be designated as appropriate by the EG&G ERM Program
Manager

21 PLANNING

Techmcal objectives for the EG&G ERM Program are described in the DOE/RFO Program

Management Plan (PMP) These objectives will be used to integrate the ERM activites by

;ilt?bhshmg relanonships among program needs pniontes n£ and added value for work
ormed.

Techmcal reviews and control of documentation will guide development of integration plans and
schedules for the program. The EG&G ERM Program objectives will be reviewed to ensure that
the remedial schedules are reahisic Technical reviews will be the responsibility of the Director of
Environmental Services and Engineering (ES&S) or hus designee

Coordination and planming between remediation specialists and engineering design disciphines and
specialties will be provided early 1n the assessment phase for OUs

22 DESIGN CONCEPTS

Design concept requirements wall be implemented on activities related to remedial options
evaluation/selection (1.e dunng FS and IA planming) and RD

221 Completeness
Remediation alternatives will be selected to include the overall mission given 1 the PMP the
prionty required for the remediation, schedule and budget constraints, and available resources

including support facihties utihities hardware software personnel, and Remediation
alternatives will be reviewed to ensure that the remedial schedules are

21
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222 Interface Compatibility

In the process of developing remedial concepts requirements regarding design compatibihity of
engineening interfaces will be define as appropnate 1n IA Plans and Remedhal Investigation/
Feasibility Study (RI/FS) Reports or supplementary documents The supplementary documents
may include system requirements documents functional and operational requirements (F&OR)
documents, conceptual design reports design cniteria documents and detail design packages

Interface requirements related to major system elements, facihties, utiities, hardware, software
and procedures will be established, coordinated, and maintained. Clear hines of communication and
nmefy dissenmnation of changes to these interface documents will be maintained according to the
ER Program Directives (PDs)

223 Simplicity

The IA plans and FS tasks will evaluate the most suitable options according to the CERCLA
process Additional tasks may be undertaken by the EG&G ER Program to identify and assess
available technologies well 1n advance of the FS and IA planning tasks. Dunng the selection and
development of remedal alternatives, the concept of design simplicity and maximum
standardization will be employed (1 ¢ existing technology and standard off the shelf hardware
1tems will be used whenever requirements and analyses permut)

23 TECHNICAL DESIGN REQUIREMENTS DEFINITION

Technical design requirements defimitions will be applicable to activities related to remedial options
evaluation/selection (1.e dunng FS and IA planming) and RD

23 1 Baseline Identification

Technical baselines will be established for each OU Technical plans and work statements for
assessment of the OUs will be developed according to the CERCLA IAG or CDH requirements
These plans will be made a part of the program baseline. The techmcal baselines contain the ER
program s technical requirements, and form the basis for the cost and schedule basehnes

23 2 Traceabllity

TBD will be used to describe the manner 1n which the system design requirements are traceable to
the top-level requrements

24 CONTROLS

Controls will be implemented on activities related to remedial options evaluation/selection (e g
during FS and LA planming) and the RD phase of an IA site

22
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241 CWBS Compatibility

The CWBS divides the work to be performed 1nto major task areas CWBS compatibility with
technical tasks ensures that techmical control of the remediation activities 1s integrated with funds,
cost, schedule and performance controls System and technical requirements will also be
consistent and traceable throughout the CWBS Thus consistency will permit prompt assessment of
changes 1n the requirements and help determune impact on the program cost, schedule, technical
problems and performance

242 Technology Risk Assessment

Remedial action implementation nisks (1¢ techmical safety and health, institutional, cost, and
schedule) will be qualitatively or quantitatively assessed, as appropnate, to guide engineering
decisions and evaluation of alternative schemes

243 Technical Performance Measurement

Technical performance measurement techniques given in the PDs will be used to compare the actual
techmcal achievement against the technical baseline This includes identification of the differences
between the technical achievement to date and the technical baseline, with any new problems and
nisk areas reported to program management. Techmcal performance measurement will be a vital
tool 1n achieving conformance to outside agency regulations Technical performance measurement
1s simular to cost and schedule performance measurement and 1s a part of the Performance
Measurement Baschine developed 1n the PMP

244 Compatibility with Related Activities

Systems engineering management actuvities will be compatible wath related program management

activities For example changes to system requirements 1n response to a solution to an wdentified

problem will be evaluated for total project impact with respect to performance cost, and schedule
as discussed in the CMP

25 ANALYSIS

An analysis will be performed during remedial options evaluation/selection and RD Remediation
decisions regarding options will reflect analysis of system cost-effectiveness based on performance
and other technical parameters, as provided 1n the EPA guidance documents (See Reference 2) To
the extent allowed by CERCLA the analysis will consider nisk calculations and LCC factors

Before selecting a remediation approach, what 1f' exercises will be conducted to determune the
effectveness of the proposed remediation approach Also the analysis will address project

schedule and resource constraints Remediation decisions will be traceable to the analyses upon
which they were based.

23
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Cost-effectiveness analysis of engineenng alternatives will include cost of acqusition and
ownership including maintaimng regulatory comphance

Cost esumating plan gmdelines have been developed to integrate cost esimates hfe-cycle
planming and independent cost esumate reviews

26 TECHNICAL REVIEWS

Technical reviews will cover all aspects of the activities requuring RI/FS RD or RA efforts under
the IAG as well as D&D sites Technical documents generated will be reviewed according to
procedures to ensure that all remediation requirements have been met. All reviews will include a
regulatory component as required by the IAG In process reviews will be used to the extent
possible

Techmcal reviews will be used to assess the degree of complhiance of each task with the apphicable
baseline mission and remediation requirements Technical reviews wall provide a systematc
documented approach for ensuring that scheduled activiies have been accomphished 1n
cgnfalsormance to the technical requirements. The review process will accomplish the following

g

Establish authonization to proceed with the next increment of work,
Establish an updated technical basehne to be used by project participants
Ensure that techmical acavites meet the approved technical requirements
Identify technical deficiencies as early as possible,

Ensure that all interfaces are adequately defined, and

Identify corrective action

261 Independent Verification

Documents requinng submttal under the IAG 1A plans RI/FS scoping/plans, and RI/FS reports
will receive independent venfication as directed by DOE/RFO Independent “in process reviews
will be used to the extent possible

262 Review of Subcontractor Technical Efforts

Review of subcontractor and vendor technical efforts will be conducted as appropniate or required.
Laboratory analysis data will be reviewed according to EPA guidelines on data vahdation. A
complete description of the data review/data vahidation process can be found in the GRAASP plan.
Review requirements will be established for any subcontractor or vendor providing services 1n
support of the EG&G ERM tasks involving IA RI/FS RD or RA activities

263 Public Reviews

Public review of the ER Program activities will be arranged by the DOE/RFO as required.

24
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27 CORRECTIVE ACTION IMPLEMENTATION AND CONTROL

Technical problems and other discrepancies including noncomphiance with remediation
requirements can be 1dentified at any phase of the remediation process Once 1dentified,
discrepancies will be formally documented as action items assigned to a responsible party for
closure and tracked until closed. Corrective actions will be implemented and will be tailored to be

responsive to specific program needs

25
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30 SYSTEMS ENGINEERING PROCESS

The systems engineering process will be integrated with the CERCLA RI/FS process to eliminate
duphication of efforts The CERCLA phases (as provided 1n the IAG and as further defined 1n the
EPA gudelines) and the applicable systems engineening activines expected to be most dominant in
each phase are discussed below

31 MISSION NEEDS, OBJECTIVES, AND CONSTRAINTS

The musston needs, objectives and constraints for the RFO ERM Program are defined in PMP All
of the EG&G ERM Program technical activities will be traceable to and conducted for the

purpose of satisfying these top-level requirements
3 2 SITE CHARACTERIZATION/INVESTIGATION

The EG&G ERM Program site charactenzation/investigation efforts will include scoping
assessment, RIs, and Decontamination and Decommassioning (D&D) charactenizatons

Before characterization/investigation, plans will be prepared in comphance with the IAG
CERCLA, RCRA, Consent Order and Comphance Agreement (COCA) and/or DOE Orders to
1dentify requirements and describe the methodology for characterization/investigation. Systems
engineenng duning CERCLA charactenzaton/investigation will be performed by adhening to the
Data Quality Objective (DQO) process per EPA guidelines The DQO process will ensure complete
well integrated, and focused requirements for site characternization/investigation These
requirements will be a part of the charactenization/investigation plan and become baseline
requirements when approved.

33 REMEDIAL ALTERNATIVES SELECTION
331 Pre CERCLA Remedial Alternatives Selection

As appropriate systems engineening tools will be apphed during pre RI/FS activities to ensure that
a linmted set of cost-effective options are available for consideration during the CERCLA remedial
selection process

Based on the top-level requirements systems engmneening function analysis and functional
allocation will be used to define several remediation system conc:fpm. Then the candidate system
concepts will be analyzed by the systems engineening functions of design synthesis, integration,
and concept exploration. Analys:s will include tradeoff studies and evaluation and optirmzation to
compare the alternatives before selecting a set of preferred system concepts These efforts wll
ensure selection of a limited set of concepts which are optimized to meet all requirements at a
minmum cost.

The requirements that define. the system will be documented according to the format given in DOE
Standard NEF 1 2T Preparation of Plant and System Design
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Description Documents January 1989 A section of this document will provide the justification
and source of each requirement with 1ts traceability to higher level requirements Interface
requirements and system nput/output requirements will also be included This document will
become a project baseline when approved.

332 CERCLA Remedial Alternatives Selection

Selection of the remediation approach for all IA cleanugs 1s documented 1n an IA Plan. Simmlarly
selection of the remediation approach for all post RI/FS cleanups 1s documented 1n a FS report.
Selection of a remediation approach for exther an IA or post RI/FS cleanup wall be performed
according to the option analysis and evaluation process in the EPA gmidelines. The EPA
recommended process 1s designed to ensure that the selected remedial approach will fulfill the top-
level requirements This 1s comparable to the systems engineening process advocated 1n DOE Order
4700 1

34 REMEDIAL DESIGN AND REMEDIAL ACTION

EG&G will have RD and RA responsibihities during IA activities. Also, EG&G wall have
monitoring responsibihiies as an operating contractor on projects that involve RD and RA being
performed by other contractors selected by DOE/RFO The systems engineering process applied to
RD and RA may mnclude systems defimtion and support of construction integrated testing activities
as defined 1n the 1s plan (Subsections 152 1536 and 153 7) Internal memoranda or other
documents will be used to establish the level and scope of systems engineening activities at the
beginning of each RD and RA task performed by EG&G or RD and RA tasks for which EG&G
will have momtoring responsibility
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40 ENGINEERING SPECIALTY INTEGRATION

Engineening specialty integration will be performed during the EG&G ERM Program activities
involving alternatives selecion RD and RA Coordination of engineering specialties (1 ¢
rehabihity availability maintamnabihity safety engineering human factors analysis interface
control LCC esumating and requirements documentation) will be accomphshed through
memoranda and presentations 1n project meetings documented by meeting minutes

41 INTERFACES

Interfaces will be integrated into the design concepts and verified through design reviews Systems
engineering will ensure that all interfaces are identified and considered to the extent that the system
and 1ts subsystems or components must be 1dentified 1n the conceptual designs

4 2 ENVIRONMENTAL, SAFETY, AND HEALTH

Systems engineering will be used to ensure that all aspects of the project related to environmental
safety and health (1.e environmental evaluation reports, safety analysis reports safety reviews
safety audits and other safety and health related actions) are 1dentified and considered. This wall be
accomplished by integrating and coordinating all environmental and safety related tasks with safety

personnel through systems engineering

43 RISK MANAGEMENT

Risk management ensures that risk analyses are preformed and used by the ERM Program
management as a decision making tool The nisk analyses performed and the mitigation actions
planned will be documented. Risk mitigation actions will be tracked and reported by CWBS
element or on a task by task basis

4 4 RELIABILITY, AVAILABILITY, AND MAINTAINABILITY

As appropnate duning all ERM remediation system concept exploration activities, rehabihity

availabiity and maintamability studies will be used to ensure that viable solutions to meeting the
project s objectives are selected.

45 SYSTEM TESTING

A plan will be prepare to delineate requirements for treatability studies conducted by the EG&G
ERM Program.
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50 REFERENCES

1)  RFP Federal Facility Agreement and Consent Order (called the Interagency Agreement, or
IAG) and Action Plan

2)  EPA/540/g 89004 Gudance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA

3) DOE Order4700 1 Project Management System

4) ER/ORP 100 Environmental Restoranon Program On Site Remediation Program Management
Plan Interim Final Draft

5) ERDI1-012 91 Integranng CERCLA and NEPA Requirements for Environmental Restoration at
RFP
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Appendix A - Acronym List

F&OR
FFBD

IAG
IWCP
LCC
NEPA
Oou

PMP

[P - T

Cost Account Plan
Colorado Department of Health

Comprehensive Environmental Response Compensation,

and Liability Act

Configuration Management Plan

Consent Order and Comphance Agreement
Contract Work Breakdown Structure

Decontamination and Decommissioning

Department of Energy

Department of Energy/Headquarters (Washington D C)

Department of Energy/Rocky Flats Office
Data Quality Objective

Environmental Protection Agency
Environmental Restoration Management
Environmental Science and Engineering
Functional and Operational Requirements
Functional Flow Block Diagrams

Interim Action

Interagency Agreement

Integrated Work Control Package
Life-Cycle Cost

National Environmental Policy Act
Operable Unit

Program Drrective

Program Management Plan
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USTs

Remedial Action

Requirement Allocation Sheets
Remedial Design

Rocky Flats Plant

Remedial Investigation/Feasibility Study
Record of Decision

Systems Engineering Management Plan
Test and Evaluation Plan

Techmcal Support and Integration
Underground Storage Tanks




